In vivo footprinting using N-ethyl,N-nitrosourea: improved resolution of the DNA-protein interactions in the human gamma-globin gene promoter region.
N-Ethyl, N-nitrosourea (ENU) was used as a probing agent in conjunction with a modified ligation-mediated polymerase chain reaction in a new in vivo footprinting procedure. In the present work, we examined the promoter region of the human gamma-globin gene under both uninduced and hemin-induced conditions in K562 cells. In the course of comparing this method with the standard dimethyl sulfate (DMS) in vivo method and previously reported results, we were able to verify our new method. However, discrepancies between these methods were observed at the stage selector element, -50 region, of gamma-globin promoter. Our in vivo footprinting result showed DNA-protein interaction at this region under the hemin-induced condition which was not revealed by the conventional DMS in vivo footprinting method. This approach, using ENU-modified in vivo footprinting, is now being applied to clarify the mechanism of cytotoxic drug-induced fetal hemoglobin augmentation.